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Abstract Two new species of the genus Dasysphecia Hampson, 1919, both striking mimics of 
bumble bees (Hymenoptera), are described from the Fansipan Mts in northern Vietnam. 
Dasysphecia bombylina Arita & Kallies, sp. n. is similar to the type species of the genus, 
Dasysphecia bombyliformis (Rothschild, 1911), but differs clearly by its smaller size and details of 
the colouration. Dasysphecia ursina Kallies & Arita, sp. n. cannot be confused with any other 
Sesiidae. It is unique by its large size and its uniformly brown and hairy body. The genus 
Dasysphecia is transferred from the tribe Sesiini to Cissuvorini and its systematic position is dis- 
cussed. 
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Introduction 


The genus Dasysphecia was described based on a single species, Sphecia bombyliformis 
Rothschild, 1911, from Assam, India (Hampson, 1919). Although subfamilies and tribal 
composition of the family Sesiidae were not yet established, Hampson (1919) placed the 
genus in direct proximity to Toleria Walker, 1865, a typical member of the tribe Cissuvorini 
(Spatenka et al., 1999). Later, another species was described as Sesia ladakhensis Spatenka, 
1990 and subsequently transferred to Dasysphecia while the genus was placed in the tribe 
Sesiini (Spatenka et al., 1993). This was, however, based solely on superficial characters 
since neither the male nor the female genitalia of Dasysphecia had been examined. 


We here describe two new species of Dasysphecia from northern Vietnam. Further, we re- 
assess the systematic position of the genus. Based on the morphology of the genitalia 
(male genitalia with gnathos consisting of a single, long, finger-shaped process; valva with 
multifurcate setae on its inner surface; female genitalia lacking a well-developed and scle- 
rotized lamella postvaginalis) and on the forewing venation (R, and R,+R; stalked), the 
genus Dasysphecia is hereby transferred from Sesiini to Cissuvorini. 


Specimens examined or cited in this work are kept in the following collections: BMNH— 
The Natural History Museum, London, U. K. (formerly British Museum of Natural 
History); CAK—Collection Axel Kallies, Schwerin, Germany; NSMT—National Science 
Museum, Tokyo, Japan. The following abbreviations were used: ETA—External 
Transparent Area of forewing; ATA—Anterior Transparent Area of forewing. 


*This study was supported in part by the Grants-in-aid Nos 09041157, 06041116 and 13575015 for 
Field Research of the Monbukagakusho International Scientific Research Programs, Japan. 
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Figs 1-6. Dasysphecia sesiids and Bombus bees. 1-3. Dasysphecia bombylina Arita & Kallies, sp. 
n. 1. Male, holotype, alar expanse 29 mm (NSMT). 2. Female, paratype, alar expanse 33.5 
mm (NSMT). 3. Male, unset (NSMT). 4. Bombus (Diversobombus) trifasciatus Smith 
(Hymenoptera). 5. Dasysphecia ursina Kallies & Arita, sp. n., male, holotype, alar expanse 
45 mm (CAK). 6. Bombus (Rufipedibombus) eximius Smith (Hymenoptera). 


Dasysphecia Hampson 


Dasysphecia Hampson, 1919: 50 (key), 79. Type species: Sphecia bombyliformis Rothschild, 1911, by origi- 
nal designation. 


Description. The genus was characterized superficially earlier (Hampson, 1919; Gaede, 
1934; Spatenka et al., 1999). Large to very large species (29 to 45 mm), all of them strongly 
resembling bumble bees (Hymenoptera). Thorax, abdomen, tibia and basal tarsomers of 
the mid and hind legs densely covered with fine hair-like scales; abdomen relatively broad 
and somewhat flattened dorso-ventrally. Basal segment of labial palps with very long 
scales, apical joint very small; antenna unipectinate, ciliate, clavate; proboscis very small or 
absent. Wings transparent, often rusty shining; apical area not developed; R, and R,+R, 
stalked, R, and R, very short stalked; R, and R; arising from a common point at the discal 
spot; R, branching off proximate to the discal spot; R,, R, and R, running parallel and ex- 
tremely close to each other; Cu, branching proximate to discal spot; in hindwing M, 
branching from anterior part of the cross vein; Cu, and M, arising from a common point or 
distal of cross vein; A, degenerate. 
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Male genitalia. Valva relatively short, inner surface with hand-shaped setae in the dorsal 
portion, with simple pointed setae towards the apex and ventral margin; uncus and tegumen 
fused; uncus from ventral view broad and massive, consisting of two lateral lobes, each 
with small setae on the ventral and dorsal/lateral sides; tegumen relatively small; gnathos 
long, finger- or fish-hook-shaped; saccus simple, spoon-shaped; aedeagus strong, bent or 
straight, subapically with a strong hook-like process; vesica simple. 


Female genitalia. Papillae anales large, densely covered with short setae; apophyses anteri- 
ores with a basal fork, continuously extending into a slightly sclerotized band along the an- 
terior margin of the 8th segment; ostium bursae large, membranous; antrum with a short 
sclerotized ring; corpus bursae small, simple, without signum. 


Diagnosis. The genus Dasysphecia is closely related to the East-Asian genera Toleria 
Walker, 1865, Glossosphecia Hampson, 1919, and Chimaerosphecia Strand, 1916, and to 
the New World genus Cissuvora Engelhardt, 1946. From these genera Dasysphecia differs 
by the scaling of the body and legs (smooth in all genera compared; densely covered with 
fine hair-like scales in Dasysphecia) and the shape of the abdomen (normal in the genera 
compared; broad, somewhat flattened in Dasysphecia). From Chimaerosphecia, Toleria 
and Glossosphecia, Dasysphecia can further be differentiated by the lack of a signum of the 
corpus bursae. Glossosphecia and Cissuvora differ from Dasysphecia by the presence of a 
well-developed and functional proboscis (see also Arita & Gorbunov, 1998). 


Generic composition. Dasysphecia bombyliformis (Rothschild, 1911); D. ladakhensis 
(Spatenka, 1990); D. bombylina Arita & Kallies, sp. n., D. ursina Kallies & Arita, sp. n. 


Distribution. Along the southern slopes of the Himalaya massif and its extensions: Assam, 
North East India (D. bombyliformis, Rothschild, 1911), Nepal (D. bombyliformis, in coll. 
NSMT); Ladakh, Himachal Pradesh, North India (D. ladakhensis, Spatenka et al., 1999); 
northern Burma (unnamed species, in coll. BMNH); northern Vietnam (D. bombylina sp. n., 
D. ursina sp. n.). 


Bionomics. Unknown. All species of the genus seem to occur at higher altitudes 1,500 
and 3,500 m in June and July and some species are known to respond to artificial 
pheromone lures. The related species Chimaerosphecia sinensis (Walker, 1865) has been 
reported to be a borer in the trunks of Ormosia pachycarpa, Fabaceae (Kendrick, 2001). 
Larvae of Glossosphecia romanovi (Leech, 1889) live in Vitis vinifera, Vitaceae (Spatenka 
et al., 1999). 


All known species are classic examples of Batesian mimicry. D. ladakhensis (comp. 
Spatenka & Schawaller, 1990) and both species described here live syntopically and syn- 
chronously with strikingly similar bumble-bee species of the genus Bombus (comp. Figs 
1-6). 


Dasysphecia bombylina Arita & Kallies, sp. n. (Figs 1-3, 7, 9) 


Description. & (holotype, Fig. 1). Alar expanse 29 mm; forewing length 12 mm; body 
length 14 mm; antenna 7 mm. 


Head: frons black, laterally white; vertex black with short golden-yellow hairs; antenna 
black, scape black, with long scales; labial palps black; proboscis absent. Thorax: black; 
cranial portion densely covered with golden-yellow hairs; patagia black; tegulae dark grey 
to black, densely covered with golden-yellow hairs. Legs: legs black to dark black-brown; 
fore coxa covered with a thick layer of black scales; fore femur and tibia with pale yellow 
hairs along the lateral margins; mid and hind femurs with yellow hairs along posterior mar- 
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Figs 7-8. Male genitalia of Dasysphecia spp. 7. D. bombylina. 8. D. ursina. a. uncus tegumen, 
lateral view. b. valva. c. aedeagus. d. vinculum and saccus. e. uncus tegumen, ventral 
view. Scale bars 0.5 mm. 


gins; mid and hind tibiae with dense hair tufts, bright yellow in the proximal part, black in 
the distal portion. Forewing: transparent, rusty shining; veins black; discal spot relatively 
narrow, pointed towards ATA, covered with black scales; outer margin very narrow, with 
short and narrow projections into the cells close to the apex; fringe black. Hindwing: trans- 
parent, rusty shining; veins black; fringe black. Abdomen: black, tergite 2 and the proximal 
part of tergite 3 densely covered with bright yellow hairs. 


Female (paratype, Fig. 2). Very similar to male, somewhat larger and heavier, outer margin 
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Fig. 9. Female genitalia of Dasysphecia bombylina. Scale bar 0.5 mm. 


of forewing with longer and more pronounced projections into the cells of the ETA, except 
from cell Cu,-Cu,. 


Male genitalia (gen. preps YA1789 and AK216, Fig. 7). Valva short, hand-shaped setae 
covering the dorsal half of the inner surface, with simple pointed setae towards the apex and 
with individual broad scale-like setae close to the ventral margin; gnathos long, finger- 
shaped; aedeagus strong, bent. Otherwise as described for the genus. 


Female genitalia (gen. prep AK390/YA1886, Fig. 9). As described for the genus. 


Diagnosis. This new species is similar and closely related to the type species of the genus, 
Dasysphecia bombyliformis (Rothschild, 1911), but differs clearly by its smaller size 
(forewing length in D. bombyliformis 17.5 mm) and distinct colouration (thorax black, apex 
of abdomen brown, proximal half of hind tibiae white D. bombyliformis). 


Remarks. Dasysphecia bombylina was collected frequently in the township and in the 
vicinity of Sapa. It occurs in orchards, gardens and at the edge of submontane forest where 
it was attracted to pheromone lures mainly during the morning and noon. It is a striking 
mimic of the bumble bee, Bombus (Orientalibombus) haemorrhoidalis Smith or Bombus 
(Diversobombus) trifascioides Smith, Fig. 5, which commonly occurs in the same habitat 
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synchronously. 


Material examined. Holotype. “, Vietnam, Lao Cai Prov., Sapa, ca 1,500 m, 18. VI. 2002, 
Y. Arita leg. (NSMT). Paratypes. 18 “1%, same dates as holotype, 1,500-1,900 m, 17-21. 
VI. 2002, Y. Arita leg. (gen. prep. 4 YA1789, ẹ AK390/YA1886) (NSMT); 7 “, same 
dates, 1,500 m, 21-23.VI.1999, Y. Arita leg. (NSMT); 12 7, same dates, A. Kallies leg. 
(gen. prep. AK216) (CAK). 


Dasysphecia ursina Kallies & Arita, sp. n. (Figs 5, 8) 


Description. “ (holotype, Fig. 5). Alar expanse 45 mm; forewing length 20 mm; body 
length 19.5 mm; antenna 8.5 mm. 


All major parts of thorax, head, abdomen uniformly brown, densely covered with dark 
brown hairs. Head: brown, frons laterally white; vertex sparsely covered with fine white 
hairs; antenna dark brown, scape with a mixture of brown and grey scales; proboscis present 
but weak and short. Thorax: brown. Legs: brown, fore tibia with a tuft of reddish brown 
scales dorsally, yellowish brown ventrally; fore tarsus partially yellow; mid and hind coxae 
with pale yellow hairs at posterior margins; mid and hind femurs with long pale yellow 
hairs in proximal portion; mid tibia with red-brown scale tufts in distal part; mid tarsus yellow 
ventrally, red-brown dorsally; hind tibia and basal tarsomere covered with dense red-brown 
hair-like scales, ventrally somewhat lighter; hind tarsus red-brown dorsally and yellow- 
brown ventrally. Forewing: transparent, rusty shining; veins brownish, black at the 
forewing base; costal margin with some red scales near the base, discal spot not developed, 
cross vein angled towards ATA, with a very narrow and weak projection into ATA; outer 
margin extremely narrow and fringe extremely short, only marked by a single row of short 
black scales. Hindwing: transparent, veins brown; with a narrow black scaled anal area be- 
tween A, and anal margin. Abdomen: brown, ventrally smooth, sternits 4-6 with some yel- 
lowish scales, abdomen tip yellowish brown. 


Male genitalia (gen. prep AK221, Fig. 8). Valva with a distinct lobe in the dorso-basal part, 
the latter as well as the dorsal part of the inner valva surface covered with hand-shaped 
setae, with simple pointed setae towards the apex and ventral margin; gnathos long, fish- 
hook-shaped; aedeagus straight; saccus relatively long. Otherwise as described for the 
genus. 


Diagnosis. This species cannot be confused with any congener or any other Sesiidae 
species. It is unique by its large size and its uniformly brown and hairy body. 


Remarks. This delicate new species was attracted to pheromone lures at the edge of mon- 
tane rain forest during a brief sunny period in late morning. Dasysphecia ursina is a mimic 
of the bumble bee Bombus (Rufipedibombus) eximius Smith (Fig. 6), both the clearwing 
moth and the bee were collected in the same locality. l 


Material examined. Holotype. “, N. Vietnam, Lao Cai Prov., Fan Si Pan Mts near Sa Pa, 
mount. forest, ca 1,950 m, 20-21.V1.1999, leg. A. Kallies & Y. Arita (gen. prep. AK221) 
(CAK). 


Discussion 


The genus Dasysphecia is a well-characterized group of species with a strong resemblance 
to bumble bees of the genus Bombus. The most striking features of these species are the 
broad abdomen and the dense coverage of body and legs with fine hair-like scales, both re- 
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garded as clear autapomorphies. Although Dasysphecia was treated as belonging to the 
Sesiini in the recent literature (Spatenka et al., 1993, 1999), the genus clearly fits the concept 
of the tribe Cissuvorini. In particular characters of the male genitalia together with the as- 
semblage of the forewing veins are indicative of a close relationship of Dasysphecia to the 
genera of the tribe Cissuvorini. However, the female genitalia of Dasysphecia bombylina 
lack the transverse folds and the peculiar signum found in other Cissuvorini suggesting that 
Dasysphecia represents the most basal branch of Cissuvorini. 


Four different genera had been recognized in the tribe Cissuvorini, Toleria Walker, 1865, 
Chimaerosphecia Strand, 1916, Glossosphecia Hampson, 1919, and Cissuvora Engelhardt, 
1946, the latter three of which were treated as synonyms of Toleria by Spatenka et al. 
(1999) but regarded as valid taxa by Arita & Gorbunov (1998, 2001) and Gorbunov & Arita 
(2001). The Cissuvorini have been defined by a number of characters such as wing vena- 
tion (R, and R,+R, of forewing stalked, Cu, of hindwing arising from cross vein of the hind- 
wing), unipectination of the male antennae, presence of scale tufts on the hind tibia, and the 
presence of a proboscis (Spatenka et al., 1999). Traits of the male genitalia, such as the 
presence of multifurcate, hand-shaped setae on the valva, a large and elongate gnathos, a 
large uncus, and characters of the female genitalia, i. e. the presence of ‘ventral bands’ on 
the 8th segment and transverse folds on the corpus bursae, were considered diagnostic 
(Spatenka et al., 1999). Most of these characters, however, are shared with other Sesiidae, 
namely species of the tribe Sesiini. In particular the wing venation is subject to a consider- 
able degree of plasticity. While in most Sesiini R, and the common stem of R, and R; are 
separate, R, and R,+R, are stalked in some Scasiba species and in most Aegerosphecia, just 
as in typical Cissuvorini (Kallies & Arita, 2004). While in most Cissuvorini, Cu, arises 
from the cross vein of the hindwing it branches off distal to the cross vein in Dasysphecia 
bombylina. Thus, wing venation appears to be not suitable to separate Sesiini from 
Cissuvorini. Similarly, neither unipectination nor the presence or absence of the proboscis 
or of tibial scale tufts is indicative for Cissuvorini as all of these traits are also found in the 
tribe Sesiini (Kallies & Arita, 2004). Consequently, the morphology of the genitalia, i. e. 
presence of multifurcate setae and the shape of the gnathos, appear to be the only reliable 
source of information to separate Sesiini and Cissuvorini. Taking into consideration the 
plasticity of the formation of uncus-tegumen and gnathos as well as the trend to multifurca- 
tion of setae in Sesiini there is reason to doubt the justification for maintaining the taxon 
Cissuvorini. Clearly the Cissuvorini show strong affinities towards the Sesiini rather than to 
the Paranthrenini as proposed earlier (Spatenka et al., 1999). However, since information 
on the tribes Cissuvorini and Sesiini in the present systematic concept is still scarce and al- 
most exclusively based on Palearctic and Oriental species, and no broad phylogenetic con- 
cept for the Sesiidae is available we here prefer to keep the present taxonomic state, 
retaining a tribe Cissuvoriini. 
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Dasysphecia (RAH, AW LV 7N 7, Cissuvorini) O48 ANH B E OJESN FT ALED TV IV 
INF INF (HERE T A 2 BT FAG (Axel Kallies - 5H #) 


TENE FADUYNBEORSFARBIBODIU TY + YY NYE CAAU ANF OMA HC, BLS 
LVN INF INF RAT ERE LOD 2D AND ONA RAMEE cE ICR LE SORRELL. 
WEDT D lå Dasysphecia EOP FE CHO CHR LK. SSI COBO TRH Lee. 


Dasysphecia JS XZ (4 Sphecia bombiliformis Rothschild, 1911 (4 X F - F y +A) BE O Sesia ladakhensis 
Spatenka, 1990 2 PADNU T. COBIS Sesini jA IEL TOZD, NRF ABO 2 Me 
FL < BAS 7B, 1) HID OWRR, & RHR BAW CHS OL, DMT AYITOSFRAL-ATC 
Fe <¢ FRIAS D. NNSA BARRICADE SU PT ORELE < 
PIELER IRAFRARNEPY ACR. BIL? ISTE CBIR IC RE LCDS. RE 
DFFA D Sesiini J4 2> Ò Cissuvorini FRNA EB ZB. 


z 


sa 


Dasysphecia bombylina Arita & Kallies, sp. n. (Figs 1-3, 7, 9) 


ARIE COWBOY 4 TIED. bombyliformis (Rothschild, 1911) ATA Z, pale, LARS 
ESEC BREA DECEDNECECKWENSA. FNDEELRY FRM STW S RRO < 
LIWRA CLP ROT, JORRIE RET tO ey i] Nn. AMC E 
LAK L CWA WINFIN FA, Bombus (Orientalibombus) haemorrhoidalis Smith ¥ Bombus 
(Diversobombus) trifasciatus Smith 7% EKE L l R l| HERE LTS 


Dasysphecia ursina Kallies & Arita, sp. n. (Figs 5, 8) 


FEKET, (RERAEE DE CEPI COSTE CHA CEOD KI SNS. KEL T 7 
YY NY UEA 1,950 MOD LIACARET TUEY NUT ICRA NEBIBL ORES 
Bror. ALLE CA CHA LCA Y WINS INF D—FAE, Bombus (Rufipedibombus) eximius Smith Z 
JPM ICEL l BERR LT S, 
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